(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 
International Bureau 

(43) International Publication Date 
30 October 2003 (30.10.2003) 




(10) Internationa] Publication Number 

PCT WO 2003/089551 A3 



(51) International Patent Classification 7 : B05D 1/00, 5/00, 
B32B 15/08, 27/28, 27/34, 31/00, 33/00 

(21) International Application Number: 

PCT/US2003/0 11868 

(22) International Filing Date: 15 April 2003 (15.04.2003) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

60/373,161 



16 April 2002 (16.04.2002) US 



(71) Applicant (for all designated States except US): EI- 
DGENOSSISCH TECHNISCHE HOCHSCHULE 
ZURICH [CH/CH]; Ramistrasse 101, CH-8092 Zurich 
(CH). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): SPENCER, 



Nicholas, D. [US/CH]; Neuhausstrasse 20, CH-8702 
Zollikon (CH). LEE, Seunghwan [KR/CH]; Kolbenack- 
erstrasse 4/10, CH-8052 Zurich (CH). 

(74) Agents: PABST, Patrea, L. et al.; Holland & Knight LLP, 
One Atlantic Center, Suite 2000, 1201 West Peachtree 
Street, N.E., Atlanta, GA 30309-3400 (US). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SB, 
SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, 
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

[Continued on next page] 



^= (54) Title: ENVIRONMENTALLY COMPATIBLE ADDITIVES FOR AQUEOUS LUBRICANTS 



NH 2 NH 2 
CH 2 CH 2 

£"2PLL backbone ft* 

T 2 T 2 

u, CH ** , <? H 2 
H^- CH-C{NH-CH- CjpfNH-^H-C)^-NH-CH- C-OH 



O 



< 

1— ( 

IT) 
IT) 

ON 

rn 



PEG side chain 




Hydrophilic 
Uncharged 
Flexible 



Positive charge 
High coverage 
Kinetic inertness 
qH dependence 



(57) Abstract: Lubricating compositions, containing non-modified and modified multifunctional, polyionic copolymers and an 
aqueous lubricating medium, and methods for making and using such compositions are described herein. The lubricating compo- 
sitions are applied to metal oxide surfaces, which are in contact with each other. The copolymers can serve as a surface protective 
boundary layer for the sliding surfaces, or they can also be used for the immobilization of further molecules, which can modify the 
tribological properties of the surfaces. 
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